Effects of ambient pressures, He and Sf6 on O2 and CO2 transport in the avian egg.
The CO2 and O2 tnesions were determined in the air cells of 14-16 day old chicken eggs before and after transfer to a 21% O2 in He or SF6 atmosphere. In the former gas mixture the air-cell PCO2 (which reflects the arterialized blood PCO2) fell rapidly from 32 torr in air to 17 torr in He-O2 attaining a new steady state in 2-4 h. In the SF6-O2 mixture PCO2 rose from 36 torr in a similar period. A similar PCO2 increase was also observed when eggs were compressed to 2 atm of air while exposure to 0.5 atm with a 40% O2-N2 mixture decreased PCO2. Since gas transport across the eggshell is by gas phase diffusion, these findings can be explained by the changes in the diffusion coefficient of CO2 which increase in the presence of He and decrease in SF6. Furthermore, the diffusion coefficient is also inversely related to the absolute pressure. Quantitative prediction of the changes of PCO2 in the He and SF6 mixture cannot be made, since the binary diffusion coefficients are not necessarily applicable in a ternary gas mixture. However, effective diffusion coefficients in these multicomponent mixtures can be derived on the basis of the observed PCO2 changes.